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 RU PDOQXWULWLRQLQIODPPDWLRQ DQG DWKHURVFOHURVLV V\QGURPH KDYHEHHQ SURSRVHG WR LQGLFDWH WKH FRPELQDWLRQ RI WKHVH
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37+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 ,Q IDFW LW KDV EHHQ REVHUYHGWKDW SDWLHQWV ZLWK SULPDU\ K\SHUSDUDWK\URLGLVP PD\VKRZ HYLGHQFH RI ZHLJKW ORVV ZHDNQHVV DQG PXVFOHDWURSK\DQGQHJDWLYHQLWURJHQEDODQFH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 LQ D JURXS RIPDLQWHQDQFHKHPRGLDO\VLVSDWLHQWV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$'3.' DQG DOVR XULQDU\ WUDFWLQIHFWLRQV  $FFRUGLQJ WR WKH VHYHULW\ RIK\SHUSDUDWK\URLGLVP HDFK SDWLHQW EHLQJ WUHDWHG IRUV+37+ZDVJLYHQRUDODFWLYHYLWDPLQ'5RFDOWUROFDOFLXP FDUERQDWH DQG 5HQD*HO FDSVXOHV DW YDULRXVGRVHV $FFRUGLQJ WR WKH VHYHULW\ RI DQHPLD SDWLHQWVZHUH XQGHU ,9 LURQ WKHUDS\ ZLWK ,URQ VXFURVHYHQRIHU DW YDULRXVGRVHV DIWHU HDFKGLDO\VLV VHVVLRQDOO SDWLHQWV ZHUH XQGHU WUHDWPHQWV RI PJ IROLF DFLGGDLO\ PJ /&DUQLW K\SHUSDUDWK\URLGLVP LQ GDLO\RUDO9LWDPLQ% FRPSOH[ WDEOHW GDLO\ DQG DOVR 8: (SUH[ 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 XQLTXH IRU HDFK SDWLHQW DIWHU HDFK GLDO\VLVVHVVLRQ URXWLQHO\  ([FOXVLRQ FULWHULD ZHUHDFWLYHRUFKURQLFLQIHFWLRQ7KHVWXG\ZDVGRQHLQWKHKHPRGLDO\VLV VHFWLRQ RI 6KDKUHNRUG 8QLYHUVLW\ RI0HGLFDO6FLHQFHVLQ6KDKUHNRUGRI,UDQ/DERUDWRU\PHWKRGV$IWHUDQRYHUQLJKWIDVWEORRGVDPSOHVZHUHREWDLQHG,QWDFW VHUXP 37+ L37+ ZDV PHDVXUHG E\ WKHUDGLRLPPXQRDVVD\ 5,$PHWKRG XVLQJ'6/ RI86$ QRUPDO UDQJH RI YDOXHV LV  SJP/ $OVRSHULSKHUDO YHQRXV EORRG VDPSOHV ZHUH FROOHFWHG IRUELRFKHPLFDO DQDO\VLV LQFOXGLQJ VHUXP SUHGLDO\VLVFUHDWLQLQH &UHDW SRVW DQG SUHGLDO\VLV EORRG XUHDQLWURJHQ %81 DOEXPLQ $OE DV ZHOO DV VHUXP &UHDFWLYH SURWHLQ &53 VHUXP FDOFLXP &DSKRVSKRUXV 3 $ONDOLQH 3KRVSKDWDVH $/3 VHUXPFKROHVWHURO 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%0,
FDOFXODWHG XVLQJ WKH VWDQGDUG IRUPXOD SRVW GLDO\]HGZHLJKW LQNLORJUDPVKHLJKW LQ VTXDUHPHWHUV  NJPð)RU WKH HIILFDF\ RI KHPRGLDO\VLV WKH XUHD UHGXFWLRQUDWH 855 ZDV FDOFXODWHG IURP SUH DQG SRVWEORRGXUHD QLWURJHQ %81 GDWD  'XUDWLRQ DQG WKHDPRXQW RI VHVVLRQV RI +' ZHUH FDOFXODWHG IURP WKHSDWLHQWV
 UHFRUGV 7KH GXUDWLRQ RI HDFK KHPRGLDO\VLVVHVVLRQ ZDV  KRXUV 6WDWLVWLFDO DQDO\VLV 5HVXOWV DUHH[SUHVVHG DV WKH PHDQ6' DQG PHGLDQ YDOXHV&RPSDULVRQ EHWZHHQ WKH JURXSV ZDV GRQH XVLQJ6WXGHQW
V WWHVW 6WDWLVWLFDO FRUUHODWLRQV ZHUH DVVHVVHGXVLQJ SDUWLDO FRUUHODWLRQ WHVW 6WDWLVWLFDO DQDO\VLV ZDVSHUIRUPHG RQ WRWDO KHPRGLDO\VLV IHPDOHV PDOHVGLDEHWLFVDQGQRQGLDEHWLFSRSXODWLRQVVHSDUDWHO\)RUVRPH FRUUHODWLRQV WKH ORJDULWKP RI VRPH GDWD ZHUHXVHGWRR$OOVWDWLVWLFDODQDO\VHVZHUHSHUIRUPHGULVLQJ6366 YHUVLRQ   6WDWLVWLFDO VLJQLILFDQFH ZDVGHWHUPLQHGDWDS
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SKRVSKRUXV ZDV VHHQ :H DOVR IRXQG D VLJQLILFDQWLQYHUVH FRUUHODWLRQ RI VHUXP DOEXPLQ ZLWK ORJDULWKPRI&530RUHRYHUDVLJQLILFDQWSRVLWLYHFRUUHODWLRQRIVHUXP DOEXPLQ ZLWK %0, ZDV REVHUYHG WRR 6HUXPDOEXPLQ FKROHVWHURO DQG DOVR %0, DUH LQGH[HV RIQXWULWLRQDO VWDWXV LQ +' SDWLHQWV ZKLOH VHUXP &53FRXOG VKRZ WKH LQIODPPDWLRQ VWDWXV  37+ KDV ORQJ EHHQ FRQVLGHUHG D XUHPLF WR[LQ ZLWKPDQ\ GHOHWHULRXV FHOOXODU DQG PHWDEROLF HIIHFWV  ,W LQFUHDVHV ERQH WXUQ RYHU DQG LQGXFHVQHXURSDWK\ P\RSDWK\ FDUGLDF K\SHUWURSK\K\SHUOLSLGHPLDFDUERK\GUDWHLQWROHUDQFHDQGLPPXQHG\VIXQFWLRQ  $OWKRXJK VSHFLILF VWXGLHV DUHODFNLQJ VXFK FRQGLWLRQV FRXOG LQIOXHQFH WKHQXWULWLRQDOVWDWXVRIXUHPLFSDWLHQWVZLWK V+37+*DUEHUGHPRQVWUDWHGLQYLWURWKDWKLJK37+OHYHOVHQKDQFHGPXVFOHSURWHRO\VLVDQGLQFUHDVHGWKHUHOHDVHRI DODQLQH DQG JOXWDPLQH 7KLV HIIHFW KRZHYHU ZDVREVHUYHG RQO\ LQ QRUPDO UDWV  ,Q D VWXG\FRQGXFWHG E\<DVXQDJD HW DO RQ7KLUW\IRXU SDWLHQWVXQGHU GLDO\VLV WKHUDS\ UHFHLYHG D SDUDWK\URLGHFWRP\37[ IRU VHFRQGDU\ K\SHUSDUDWK\URLGLVP IRXQG WKDW37[KDGEHQHILFLDOHIIHFWVRQKXUPRUDOLPPXQRORJLFDOPDUNHUV  7KH\ FRQFOXGHG WKDW WKLV HIIHFW LVSUREDEO\ GXH WR WKH UHPDUNDEOH 37+ UHGXFWLRQ DQGSDUWO\ LPSURYHU QXWULWLRQDO VWDWH DIWHU 37[  7KHQXWULWLRQDO DQG ELRFKHPLFDO SDUDPHWHUV RI  FKURQLF+' SDWLHQWVZLWK VHYHUH V+37+ZKR KDG XQGHUJRQHWRWDO 37; ZLWK D IRUHDUP LPSODQW ZHUHUHWURVSHFWLYHO\VWXGLHGE\.KDMHKGHKLHWDODWDQGPRQWKVSUHDQGSRVW37[7KH\IRXQGWKDW LQ RI WKH SDWLHQWV WKH ZHLJKW JDLQ ZDV PRUH WKDQ DERYH WKH EDVHOLQH  $YUDP HW DO VWXGLHGSURVSHFWLYHO\ WKH UHODWLRQVKLS EHWZHHQ WKH HQUROOPHQWVHUXP L37+ DQG DOO FDXVH PRUWDOLW\ LQ  +' DQGSHULWRQHDOGLDO\VLVSDWLHQWVIRU\HDUVDQGIRXQGWKDW ORZHU WKDQ H[SHFWHG OHYHOV RI 37+ LQ XUHPLFSDWLHQWV DUH DVVRFLDWHGZLWK LQFUHDVHGPRUWDOLW\ 0RUHRYHU *XK HW D UHFHQWO\ UHSRUWHG VLPLODUILQGLQJV WKDW ORZ OHYHOV RI VHUXP 37+ DW HQWU\ DQGORZHU WLPHGHSHQGHQW37+ OHYHOVSUHGLFWPRUWDOLW\ LQ+'  SDWLHQWV $YUDP HW D K\SRWKHVL]HG WKDWLQDGHTXDWH SURWHLQ LQWDNH SKRVSKRUXV LQWDNH RU ERWKUHVXOW LQ LPSDLUHG GHYHORSPHQW RI WKH H[SHFWHGV+37+DQG LQ WKHH[FHVVPRUWDOLW\ULVN LQKHUHQWZLWKPDOQXWULWLRQ KRZHYHU WR GDWH HSLGHPLRORJLFVWXGLHV KDYH VKRZQ D SRVLWLYH DVVRFLDWLRQ EHWZHHQ DKLJK VHUXP SKRVSKRUXV DQG SRRU RXWFRPH DPRQJ(65' SDWLHQWV  ,Q 0+' SDWLHQWV DVVRFLDWLRQVEHWZHHQ GHPRJUDSKLF FOLQLFDO DQG ODERUDWRU\ YDOXHVDQG PRUWDOLW\ LQFOXGLQJ FDUGLRYDVFXODU GHDWK DUHVLJQLILFDQWO\ GLIIHUHQW DQG LQ VRPH FDVHV LQ WKHRSSRVLWH GLUHFWLRQ RI WKRVH GHULYHG IURP WKH JHQHUDOSRSXODWLRQ D SKHQRPHQRQ WHUPHG UHYHUVHHSLGHPLRORJ\+HQFHWKHDVVRFLDWLRQEHWZHHQ VHUXP 37+ DQG QXWULWLRQDO VWDWXV PD\ EHELGLUHFWLRQDO 6LPLODU UHYHUVH HSLGHPLRORJLF
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